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This report describes the removal of two migrated stent grafts and the repair of abdominal aortic aneurysms by
laparoscopic technique. In these two cases, endovascular treatment was not indicated because of device migration into the
aneurysm and the presence of thrombus within the endografts. Operative times were 245 and 230 minutes, with aortic
clamp times of 95 and 66 minutes. The patients were extubated immediately after the procedure, resumed a normal diet
on postoperative day 2, and were discharged home on postoperative days 5 and 6. We believe these are the first reported
cases of laparoscopic explantation of migrated aortic stent grafts in the literature. ( J Vasc Surg 2005;41:885-8.)Most secondary interventions after endovascular aneu-
rysm repair (EVAR), such as for device migration, can be
treated by placing an aortic extension cuff.1 Delayed open
conversion may be necessary for endografts with extensive
migration and type I endoleak, but this can be associated
with a high mortality rate.2,3 We report a less invasive
option for the removal of a migrated stent graft and the
repair of infrarenal abdominal aortic aneurysm (AAA) via
laparoscopic technique.
CASE REPORT
Patient selection. Case 1 was a 70-year-old man with a body
mass index (BMI) of 32 kg/m2, who presented with a 6.8-cm
infrarenal AAA and had a Talent stent graft (Metronic, Minneapolis,
Minn) implanted (Fig 1, A). Case 2 was a 78-year-old man (BMI,
28 kg/m2) who presented with a 5.5-cm infrarenal AAA and
underwent placement of a Talent stent graft and laparoscopic
clipping of lumbar and inferior mesenteric arteries (Fig 1, B).
Computed tomography scan and angiography showed graft migra-
tion and type I endoleak at 14 months and 26 months after
implantation, respectively. Endovascular treatment of these en-
dografts was not indicated because of migration 4 cm from the
lowest renal artery, associated type I endoleak, aneurysmal sac
enlargement, and intraluminal thrombus.
Case 1 operative technique. The patient was placed on a
suction vacuum bag with the left flank slightly tilted at a 30o slope
(Fig 2). When the table was tilted to the right, the patient could be
positioned at a 70o slope. The surgeon, first assistant, and second
assistant (holding the camera), all stood on the right side of the
patient. The pneumoperitoneumwas insufflated to 15mmHg, the
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Tuttlingen, Germany) was inserted for inspection.
A transperitoneal, left retrorenal approach was used for the
aortic dissection4,5 (Fig 2, B). After the line of Toldt was incised,
the left hemicolon, splenic flexure, and kidney were mobilized
medially. Periaortic fibrosis was encountered but did not prohibit
aortic dissection from the left renal artery to the aortic bifurcation.
The left ureter was mobilized medially. The left and right lumbar
arteries were controlled extraluminally from the left side with
10-mm titanium clips (Ethicon Endosurgery, Brussels, Belgium).
The inferior mesenteric artery was ligated with an AutoSuture
Endo TA30 stapler (US Surgical Corp, Norwalk, Conn).
After heparinization, the aorta was clamped using an Endo-
scopic Aortic Clamp (Storz) below the renal arteries. The sac was
opened longitudinally with a laparoscopic scissors and the neck was
transected 1 cm below the left renal artery. The migrated stent
graft was removed laparoscopically using grasper, scissors, and a
suction device by pulling and teasing the endograft from the sac
(Fig 3, A). A significant amount of thrombus was noted intralu-
minally. The stent was easy to remove because of lack of proximal
hooks and incorporation of the endograft.
A suction-irrigation device was connected to a cell-saver ma-
chine, and a 10-mm suction device was used to remove as much of
the thrombus material as possible. After stent removal, backbleed-
ing was noted from the right common iliac artery, which was
occluded with an Endo TA30 stapler.
An 18-  9-mm Dacron (DuPont) Hemashield Gold graft
(Boston Scientific, Natick, MA) was used to perform an aortofem-
oral bypass grafting, after one limb had been tied off and
transected. Laparoscopic needle holders (Storz) were used to
perform the proximal anastomosis in an end-to-end fashion using
two 3-0 polypropylene running sutures blocked with pledgets. The
aortic bifurcation was closed additionally with a running polypro-
pylene suture.
Because of the easier access, the left femoral arteries were then
dissected. The left limb of the graft was tunneled to the left groin
and anastomosed in an end-to-side fashion with 6-0 polypropylene
sutures. The functioning femorofemoral bypass graft was preserved
as the inflow source for the right leg.
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Fig 1. Preoperative CT scan of the migra
fan retractor; 5, distal clamp; 6, suction device.
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endovascular operative technique was used. The branches of the
femoral arteries were dissected and the aorta was exposed laparo-
scopically as with the first patient. After heparinization, an infrare-
nal aortic clamp was placed and balloons were inserted transfemo-
rally for iliac occlusion (Fig 3, B). This avoided iliac dissection and
possible venous injury during distal clamping. The sac was opened
and the endograft removed laparoscopically by using grasper,
scissors, and a suction device to pull and tease the graft from the
sac. After the infrarenal aorta was transected, a 16-  8-mm
Hemashield Gold Dacron graft was sutured to the aorta with two
running 3-0 polypropylene sutures blocked with pledgets (Fig 4, A).
FloSeal Matrix (Baxter Biosurgery, Deerfield, Ill) hemostatic seal-
ant was used to obtain hemostasis from needle-hole bleeding.
Talent Occluders (Medtronic) were placed in both common
iliac arteries under fluoroscopic guidance. The limbs of the pros-
thesis were tunneled to the groins and anastomosed to the com-
mon femoral arteries with 6-0 polypropylene running sutures. The
fascia was reapproximated with 2-0 Vicryl (Ethicon) sutures and
the skin closed with staplers (Fig 4, B). The proximal anastomosis
and hemostasis from retrograde iliac flow were re-examined at the
completion of the femoral anastomoses to verify the effectiveness
of the iliac occluders.
Operative and postoperative results. The total operative
times were 245 minutes and 230 minutes, with aortic clamp
times of 95 and 66 minutes, respectively. Estimated blood loss
was 800 and 1,200 mL in the cell saver, which was autotrans-
fused to the patients. They were extubated immediately after the
procedure, permitted to drink on the evening of the day of the
operation, and resumed a normal diet on the first postoperative
day. They were discharged home on postoperative days 5 and 6.
No complications occurred. Both patients were doing well at 3
ted grafts. A, patient 1 B, patient 2.Fig 2. Positioning of the patient and placement of the trocars.
Trocars 1 and 7, needle holders; 2, aortic clamp; 3, laparoscope; 4,months follow-up.
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Laparoscopic conversion after EVAR provides a less
invasive approach for patients who otherwise would require
an open conversion for stent-graft removal. The retrorenal
plane of dissection avoids the cumbersome exposure of
retroperitoneal inflammatory tissue surrounding the aorta
and stent graft. This inflammation, occurring 3 to 6months
after implantation, involves an extensive fibrosis and neo-
vascularization around the sac.6 If necessary, a suprarenal
aortic clamp can be performed. In these patients, the supra-
renal aorta was exposed because we anticipated that the
infrarenal neck might not permit safe clamping, suturing,
and graft removal.
After aortic clamping and sac opening, graft explan-
tation was somewhat straightforward because of a lack of
incorporation or hooks of the endograft to the aorta. In
the second patient, a combination of laparoscopic and
endovascular techniques was used. Because the iliac ar-
teries were blocked with endovascular occluders, the risk
of injury to the ureters and the sacral nerves was mini-
mized.
Patients choose EVAR because it is a minimally invasive
procedure; however, when EVAR fails, it requires a maxi-
mally invasive open conversion. The main advantage of
laparoscopy compared with open conversion is the de-
creased trauma to the abdominal wall. However, laparo-
scopic conversion also requires aortic clamping and can be
technically challenging. It is sometimes necessary to per-
form a minilaparotomy if bleeding or other difficulties
occur during the procedure. Our self-imposed criteria for
conversion to minilaparotomy include clamp2 hours and
operative time 4 hours.
Because laparoscopic suturing is similar to the open
technique, the long-term results should be similar regard-
ing the development of a para-anastomotic aneurysm.7 We
had no problem tunneling the grafts, even in obese pa-
tients.
The laparoscopic technique described offers a less inva-
sive alternative to open surgery. We believe these are the
Fig 3. A, Aortic clamp placed below the renal arteries.
the aneurysm (arrow). B, Thrombus inside the lumen
catheter inside the iliac artery (dashed arrow).first reported cases of total laparoscopic explantation andconversion of a migrated aortic stent graft and AAA repair
in the literature.
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